Fusarium moniliforme contamination of feeds has been associated with several diseases in animals, including leukoencephalomalacia (LEM) in horses (12) , and the incidence of F. moniliforme infection of home-grown corn has been shown to be correlated with the high incidence of human esophageal cancer in Transkei, southern Africa (9, 10, 16) , and in China (8, 27) .
Fumonisins B1 (FB1) and B2 (FB2), structurally related mycotoxins with cancer-promoting activity, were recently isolated from corn cultures of F. moniliforme Sheldon strain MRC 826 (3) , and their structures were elucidated (1) . FB1 has since been shown to induce LEM in horses after either intravenous (11) or per os (6) administration and to induce pulmonary edema in swine after intravenous administration (5) .
Both FB1 and FB2 have been found to occur naturally in corn and in feeds associated with field outbreaks of LEM in horses (20, 21, 23, 25, 26) . Higher concentrations of both toxins have been detected in corn samples from areas with a high esophageal cancer rate in Transkei than in samples from low-rate areas (22) .
At present there is no experimental proof that the fumonisins, which are rat liver cancer promoters, are causative agents of esophageal cancer in humans. However, the toxicological importance of the fumonisins emphasizes the need to establish the extent of human and animal exposure to these toxins. One approach is to screen different fungal isolates that commonly occur on foods and feeds for their potential to produce the fumonisins. A recent report (19) documented the production of FB1 and FB2 by cultures of both F. moniliforme and F. proliferatum (Matsushima) Nirenberg isolated from feeds associated with LEM in horses and pulmonary edema in swine in the United States.
In the present study 40 Confirmation of the presence of FB, and FB2. Corn culture extracts were prepared and purified on strong anion-exchange cartridges and then hydrolyzed with 2 M potassium hydroxide (25) . The hydrolysates were acidified with 1 M hydrochloric acid and purified further on short Amberlite XAD-4 columns (25) . Aliquots of the purified hydrolysates were either derivatized with o-phthaldialdehyde and analyzed by high-performance liquid chromatography or derivatized with trifluoroacetylimidazole and analyzed by capillary gas chromatography-mass spectrometry. The amino-pentol moiety of FB1 and the amino-tetraol moiety of FB2 (present in the hydrolysates) were determined by both chromatographic techniques. The retention times and mass spectra observed in the culture extracts were compared with those obtained for the amino-pentol and amino-tetraol present in similarly hydrolyzed fumonisin standards. Six of the seven F. moniliforme isolates from corn from a high-risk area of human esophageal cancer in the Transkei (4) produced both FB1 and FB2, whereas the seventh isolate (MRC 4318) produced only FBI. The highest producer of both FB1 (7, 100 [ig g-') and FB2 (3,000 ,ug g-') was F. moniliforme MRC 826, the strain from which the fumonisins were originally isolated and characterized (1, 3) . Cultures of MRC 826 also had the highest cancer promotion activity compared with those of 10 other isolates of F. moniliforme from Transkeian corn, in a short-term cancer initiationpromotion bioassay in rat liver (4). The two other highest producers of fumonisins (MRC 4315 and MRC 4321, Table 1 ) similarly exhibited high cancer promotion activity in the cancer initiation-promotion bioassay (4). Of the three lowest producers of fumonisins (MRC 4317, MRC 4318, and MRC 4319; Table 1 ), two (MRC 4317 and MRC 4318) exhibited no cancer promotion activity, whereas the third (MRC 4319) registered the second-highest activity (4) . With the exception of F. moniliforme MRC 4319, the fumonisin production by all F. moniliforme strains correlated well with the cancer promotion activity of the cultures.
The observation that all four isolates of F. proliferatum tested produced both FB1 and FB2 (Table 1) confirms a previous report (19) on fumonisin production by two isolates of F. proliferatum from feeds associated with field outbreaks of equine LEM and porcine pulmonary edema, respectively.
The concentrations reported by Ross et al. (19) Figure 2a illustrates the total ion chromatogram of an extract of F. nygamai MRC 4003, and Fig. 2b and c show the mass spectra of the two major peaks observed in Fig. 2a . The excellent agreement between the two sets of retention times and mass spectra confirmed the production of both FB1 and FB2 by F. nygamai MRC 4003. The presence of the aminopentol moiety of FB1 and the amino-tetraol moiety of FB2 in the hydrolyzed extracts of a culture of F. nygamai MRC 4003 was also confirmed by HPLC analysis of the o-phthaldialdehyde-derivatized hydrolysate.
The recently described species F. nygamai (2) is related to but excluded from the section Liseola by the production of chlamydospores but has not yet been assigned to a section. F. nygamai MRC 4003 was isolated from soil in the Kruger National Park, South Africa, and is one of the authentic isolates cited (as M-2368) in the original description (2) . Cultures of F. nygamai MRC 4003 on corn produced 605 ,ug of FB1 g-1 and 530 ,ug of FB2 g1 (Table 1) . This is the first report of fumonisin production by F. nygamai.
